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(54) PROJECTION TYPE COLOR UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide the projection type color liquid crystal display device which is 
small in fading and has superior reliability. 

CONSTITUTION: Transparent electrodes are provided on a couple of opposite 
transparent substrates and liquid crystal is interposed between the transparent 
electrodes to manufacture a liquid crystal panel; and a projection lens is provided 
outside one transparent substrate, color filters corresponding to red, green, and blue 
are provided outside above the other transparent substrate, and another transparent 
substrate is provided further outside above them to constitute the projection type 
color liquid crystal display device. Then a protection film is provided between the 
color filters and transparent substrate and an oxidation inhibitor is added in the 
protection film. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A transparent electrode is respectively prepared on the transparence substrate of the pair 
which faces, liquid crystal intervenes between this transparent electrode, and a liquid crystal panel is 
produced. In the projection mold color liquid crystal display with which a projection lens is prepared in 
the outside of one transparence substrate, the color filter corresponding to red, green, and blue is 
prepared on the outside of the transparence substrate of another side, and it comes to prepare another 
transparence substrate on the outside further The projection mold color liquid crystal display 
characterized by a protective coat being prepared between said color filters and transparence 
substrates, and coming to add an antioxidant in the protective coat. 

[Claim 2] A transparent electrode is prepared on one substrate of the transparence substrate of the 
pair which faces, and a projection lens is prepared in the outside of a transparence substrate with this 
transparent electrode in the opposite side. The color filter of red, green, and blue is prepared on the 
inside of the transparence substrate of another side. In the projection mold color liquid crystal display 
with which a transparent electrode is furthermore prepared on it, the transparent electrode for an 
opposed face part is used as a picture element electrode, a color filter is arranged so that it may 
correspond to a picture element, and liquid crystal comes to intervene among these transparent 
electrodes The projection mold color liquid crystal display characterized by a protective coat being 
prepared between a color filter and a transparence substrate, and coming to add an antioxidant in the 
protective coat. 

[Claim 3] A transparent electrode is respectively prepared on the transparence substrate of the pair 
which faces, liquid crystal intervenes between this transparent electrode, and a liquid crystal panel is 
produced. A projection lens is prepared in the outside of one transparence substrate. On the outside of 
the transparence substrate of another side So that the color filter corresponding to red, green, and blue 
is prepared, a planar lens array is further formed on it, and a part for the opposed face part of a 
transparent electrode may be used as a picture element electrode and may correspond to a picture 
element The projection mold color liquid crystal display characterized by a protective coat being 
prepared between a color filter and a transparent electrode, and coming to add an antioxidant in the 
protective coat in the projection mold color liquid crystal display with which it comes to arrange a color 
filter. 
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1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2>*** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a projection mold color liquid crystal display. It is related 
with the production approach of the color filter side substrate used for a projection mold color liquid 
crystal display in more detail. 
[0002] 

[Description of the Prior Art] A projection mold color liquid crystal display is a display which irradiates 
light behind behind a liquid crystal panel, and projects a color picture on a screen. There are two 
methods of an one-sheet panel system and a three-sheet panel system as a method which performs 
this liquid crystal equipment color display. In an one-sheet panel system, the color filter of the blue 
shape of red, green, and a mosaic can be made to be able to respond to the picture element of each of 
the liquid crystal panels of one sheet, it can arrange, and color display can be performed by irradiating 
the white light. On the other hand, the dichroic mirror white light of three sheets is divided into 
performing color display by the three-sheet panel system, and colored light is irradiated at the liquid 
crystal panel of three sheets, respectively, and the image of three colors is piled up, and color display is 
performed. Since an one-sheet panel system says that optical system is easy compared with a three- 
sheet panel system, it has the merit that miniaturization of a display and lightweight-ization can be - 
attained. However, in order to obtain the same brightness as a three-sheet panel system since 1 picture 
element is trichotomized with red, green, and blue when performing color display by the one-sheet panel 
system, it is necessary to increase the brightness of the light source which irradiates an one-sheet 
panel 3 times. 
[0003] 

[Problem(s) to be Solved by the Invention] The tenebrescence of the color filter in the attachment 
method in a color filter ( drawing 2 ) which prepared the color filter external method ( drawing 1 ) which 
prepares a pigment-content powder color filter in the outside of a liquid crystal panel first, and the 
above-mentioned color filter in the side which touches liquid crystal is explained. A — a liquid crystal 
panel and B — a color filter substrate and 1 — a protective coat and 2 — in a color filter and 3, liquid 
crystal and 6 show a glass substrate and, as for ITO and 4, 7 shows ultraviolet-rays [ adhesion resin- 
cum-] hardening resin, as for a glass substrate and 5. 

[0004] Here, when raising the brightness of the light source and irradiating a powerful light at a color 
filter, the tenebrescence of a color filter, discoloration, etc. become a problem and the proposal of 
adopting the pigment-content powder color filter which was more excellent in lightfastness as a color 
filter for projections is made instead of the conventional gelatin dyeing color filter as the solution. 
However, even if it adopts a pigment-content powder color filter, the problem of the tenebrescence of a 
color filter and discoloration is completely unsolvable. 
[0005] 

[Means for Solving the Problem] In this invention, a protective coat is prepared between a color filter 
and a transparence substrate, and the projection mold color liquid crystal display with which it comes to 
add an antioxidant is offered into that protective coat. The 1 st projection mold color liquid crystal 
display offered in this invention A transparent electrode is respectively prepared on the transparence 
substrate of the pair which faces, liquid crystal intervenes between this transparent electrode, and a 
liquid crystal panel is produced. In the projection mold color liquid crystal display with which a projection 
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lens is prepared in the outside of one transparence substrate, the color filter corresponding to red, 
green, and blue is prepared on the outside of the transparence substrate of another side, and it comes 
to prepare another transparence substrate on the outside further It is the projection mold color liquid 
crystal display characterized by a protective coat being prepared between said color filters and 
transparence substrates, and coming to add an antioxidant in the protective coat. For example, it is 
shown in drawing 4 . 

[0006] Furthermore, the 2nd projection mold color liquid crystal display offered A transparent electrode 
is prepared on one substrate of the transparence substrate of the pair which faces, and a projection 
lens is prepared in the outside of a transparence substrate with this transparent electrode in the 
opposite side. The color filter of red, green, and blue is prepared on the inside of the transparence 
substrate of another side. In the projection mold color liquid crystal display with which a transparent 
electrode is furthermore prepared on it, the transparent electrode for an opposed face part is used as a 
picture element electrode, a color filter is arranged so that it may correspond to a picture element, and 
liquid crystal comes to intervene among these transparent electrodes It is the projection mold color 
liquid crystal display characterized by a protective coat being prepared between a color filter and a 
transparence substrate, and coming to add an antioxidant in the protective coat. For example, it is 
shown in drawing 5 . 

[0007] Furthermore, the 3rd projection mold color liquid crystal display offered A transparent electrode 
is respectively prepared on the transparence substrate of the pair which faces, liquid crystal intervenes 
between this transparent electrode, and a liquid crystal panel is produced. A projection lens is prepared 
in the outside of one transparence substrate. On the outside of the transparence substrate of another 
side So that the color filter corresponding to red, green, and blue is prepared, a planar lens array is 
further formed on it, and a part for the opposed face part of a transparent electrode may be used as a 
picture element electrode and may correspond to a picture element In the projection mold color liquid 
crystal display with which it comes to arrange a color filter, it is the projection mold color liquid crystal 
display characterized by a protective coat being prepared between a color filter and a transparent 
electrode, and coming to add an antioxidant in the protective coat. For example, it is shown in drawing 6 . 
[0008] The both sides of the aforementioned color filter external method ( drawing 1 ) and the 
attachment method in a color filter ( drawing 2 ) can apply the liquid crystal display of this invention. 
Here, the oxide (ITO) of indium-tin. SnO. etc. are mentioned and. as for the quality of the material of a 
transparent electrode and a picture element electrode, ITO is applied suitably, the substrate quality of 
the material — glass, a quartz, plastics, etc. — 5ic**5jc:}c*5ic*5Sc:jc — glass and a quartz are applied suitably. 
That by which each class was formed in order for the transparent electrode on two glass substrates is a 
substrate 2. Here, it arranges in the shape of a stripe, and a transparent electrode is formed so that two 
or more transparent electrodes may become parallel mutually. 

[0009] When using a transparent electrode as a picture element electrode, about 40-100 micrometers 
and spacing of the width of face of a picture element electrode are about 1 0-20 micrometers. It is 
between two of the upper and lower sides to fill up with the liquid crystal constituent 3 here, and 
although the thickness (d) is decided by the design of a liquid crystal display, and the configuration, 
about 5.0-18.0 micrometers is 10-15 micrometers preferably. By 5 micrometers or less, the contrast at 
the time of ON and OFF runs short of this thickness, conversely, by 18 micrometers or more, the 
predetermined field strength for the drive of liquid crystal runs short, and sufficient transparency at the 
time of electrical-potential-difference impression is not acquired, or driver voltage becomes high. In this 
way, a liquid crystal display panel is produced. 

[0010] Subsequently, it is ********** to a liquid crystal panel about the glass substrate (5) in which the 
color filter was formed. Here, lamination is performed with a sufficient precision so that each picture 
element of the mosaic pattern of a color filter and a liquid crystal panel formed on the glass substrate 
may correspond. The transparent concomitant use type resin of ultraviolet curing or ultraviolet curing, 
and heat curing is used as adhesives used for lamination. As such adhesives, Three Bond by stock 
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Three Bond 3000 series, the Sony bond made from the Sony Chemicals stock, Nippon Synthetic 
Chemical Industry stock KKS seeds, the loctite 363 made from a Japanese loctite stock, the product 
CI 080 made from the Daikin Industries stock, etc. are mentioned, and the loctite 363 made from a 
Japanese loctite stock and the product C1080 made from the Daikin Industries stock are applied 
suitably. 

[0011] Furthermore, with the color filter installation section, a projection lens is prepared in the outside 
of the transparent electrode substrate of the opposite side, and the light source is further prepared in 
the outside. As for the illuminance of the light source, the thing of 1 millionix extent is usually used. 
[0012] A PCH system, a CCH system, an ester system, a pyrimidine system, etc. are mentioned, and, as 
for the liquid crystal constituent applied to this invention, a PCH system, a CCH system, and a 
pyrimidine system are applied suitably. Although an anti-oxidant is divided roughly and it is divided into a 
chain initiation inhibition agent, a radical scavenger, and a peroxide decomposition agent, as a chain 
initiation inhibition agent, light stabilizer, metal deactivator, anti-ozonant, etc. are mentioned, a phenol 
system anti-oxidant, an amine system anti-oxidant, etc. are mentioned as a radical scavenger, and a 
sulfur system anti-oxidant. the Lynn system anti-oxidant, etc. are mentioned as a peroxide 
decomposition agent. By a spinner etc., the original recording of a color filter applies a color resist on a 
glass substrate, and **** a protective coat by a spinner etc. on said color resist, as the green color 
resist as a class of color resist — the product made from the Fuji hunt electronics — CG-2000 etc. 
mention — having — as a red color resist — the product made from the Fuji hunt electronics — CR- 
2000 etc. mention — having — as a blue color resist — the product made from the Fuji hunt 
electronics — CB-2000 etc. are mentioned. 

[0013] As a protective coat, the thermal-resistance transparence protective coat OPUTOMA SS series 
by Japan Synthetic Rubber Co., Ltd. is mentioned, and SS8232, SS8265. SS7232. and SS7265 grade are 
mentioned the optimal. ... 

[0014] Subsequently, an anti-oxidant is dissolved in solvents, such as ethylcellosolve acetate (ECA), and 
it is made to dissolve in OPUTOMA which forms the above-mentioned protective coat. Although 
dissolution concentration changes with classes of antioxidant, 20 - 50wt% is desirable. As for the rate to 
OPUTOMA of an antioxidant, 1 / 20 - 1/200 especially 1 / 50 - 1/100 are desirable at a weight ratio. 
Therefore, in a protective coat, the rotation conditions of the spinner at the time of carrying out a color 
resist with a way preferably about 1.2 to 0.1% of the weight are 500 - 700rpm preferably 400 to 1000 
rpm. The color resist original recording of anti-oxidant content is produced in this way. Furthermore, 
after exposure and development, it is calcinated and a mosaic pattern is produced. 

[0015] Thus, OPUTOMA is made with the produced mosaic pattern as a protective coat. The rotation 
conditions of the spinner at the time of carrying out this OPUTOMA with ** are suitable 1000 to 2000 
rpm. Furthermore, it calcinates at 180-220 degrees C. In this way, a mosaic pattern with the protective 
coat of antioxidant content is produced. 
[0016] 

[Function] The lightfastness of a color filter can be raised by preventing the oxygen, the coloring matter 
of a color filter, and the reaction which have affected the tenebrescence of a pigment color filter, and 
discoloration most by this invention. 
[0017] 

[Example] Hereafter, the antioxidant in the color filter used for this invention is explained. Degradation 
of a color filter is oxidation degradation produced according to an operation with temperature, light, a 
metal ion, etc. and oxygen, and is radical chain reaction as shown in the following figure. Therefore, in 
oxidation degradation prevention of a color filter, it is important to suspend radical reaction by the initial 
stage of degradation, and to stop autoxidation. The ingredient which at least one can remove is needed 
in the factor which participates in the scheme of the following figure for that purpose. That is, it is the 
ingredient which performs prehension of the generated radical, control of radical generating, ion- 
decomposition of hydroperoxide, etc. 
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[0018] Initiation reaction (Initiation) 

R + hnu -> R and growth reaction (Chain propagation) 

R- -»- 02 ->R02. R02, and +RH -> ROOH + It is classified as follows in which part among the processes 
of autoxidation R and an antioxidant suppress a chain. 

[0019] ** Chain initiation inhibition agent (1) Light stabilizer (2) Metal deactivator (3) Anti-ozonant ** 
radical scavenger (1) Phenol system anti-oxidant (2) Amine system anti-oxidant ** peroxidation 
decomposition agent (1) Sulfur system anti-oxidant (2) ** and ** are named generically by the general 
Lynn system anti-oxidant as an antioxidant. This invention relates to the radical scavenger of ** among 
the above-mentioned anti-oxidants. It is shown belovy by what kind of reaction the antioxidizing 
effectiveness of a radical scavenger happens. 
[0020] 
[Formula 1] 
W 



+ RO,- — + ROOH 



[0021] Hereafter, the method of creating a color filter side substrate based on this invention, especially 
the approach of adding an antioxidant and forming a color filter into a color filter, are explained. 
In example 1 this example, the projection mold color liquid crystal display ( drawing 3 ) by the color filter 
external method which prepares a pigment-content powder color filter in the outside of a liquid crystal 
panel was followed. 

[0022] In the protective coat to which a liquid crystal panel and B added the color filter substrate, and, 
as for 1 , A added the antioxidant, and 8, a metal halide lamp and 1 1 show a screen and, as for a field 
lens and 9, 12 shows the polarizing plate, as for a projection lens and 10. First, on the glass substrate, 
the formation approach formed the mosaic pattern which uses a color resist (green color resist 
CG[ made from the Fuji hunt electronics ]- 2000, the red color resist CR 2000, blue color resist CB- 
2000), and consists of red, green, and blue, made the mosaic pattern further OPUTOMA which is a 
protective coat with **, and formed the color filter. At this time, the approach of dissolving an anti- 
oxidant in the ethylcellosolve acetate (ECA) which is the solvent currently used for the protective coat 
beforehand was used for the method of melting an anti-oxidant into this protective coat. 
[0023] An antioxidant is BHT (Sumitomo Chemical make) which is a phenol system anti-oxidant, and 
IRUGA NOx. 1010 (Ciba-Geigy make) was used. It is from the reason having used the above-mentioned 
oxidizer has the color of the antioxidant itself close to colorlessness. Both structure is shown below. 
[0024] 
[Formula 2] 

BHT 2.6->--9-iriU-7?>^->^^^-7:'^^"'^>^ 

OH 

(CH5)3CYr^^«^CcHJ^3 



CH3 



>jjl^;./7Xl010 ff-m -C^^^> -3-(3'.5'->-^-5«u-771W-4'- 
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[0025] 
[Formula 3] 

( H0-to)KCH.CH»C0OCH> JC 



[0026] An about 50 \a^(s)% solution is adjusted about BHT. Moreover, IRUGA NOx Since it is hard to 
dissolve an antioxidant about 1010, a solution is adjusted to about 24.6 wt(s)%. About the addition of an 
antioxidant, the rate of the antioxidant solid content to OPUTOMA may be 1/100 by the weight ratio. 
Color resist spreading conditions: BOOrpm (it applies by the spinner) 
CP spreading conditions : 400rpm (it applies by the spinner) 
OPUTOMA spreading conditions : lOOOrpm (it applies by the spinner) 

Exposure conditions : 20 mj/cm2 development conditions : They are dilution and developing time about 
3.5-minute baking conditions 7 times with pure water about the Fuji hunt assignment developer. : A color 
filter is stuck on formation of an electrochromatic display display panel for 200 degrees C / 10 minutes 
at a liquid crystal panel. Lamination is performed with a sufficient precision so that each picture element 
of the mosaic pattern of a color filter and a liquid crystal panel formed on the glass substrate here may 
correspond. The transparent concomitant use type resin of ultraviolet curing or ultraviolet curing, and 
heat curing has as adhesives used for lamination, and it is. (Ultraviolet-rays hardening resin is used in 
this example) 

The polarizing plate was prepared in the outside of the above-mentioned electrochromatic display 
display panel, the metal halide lamp was further formed in the outside as the light source, the field lens 
and the projection lens were prepared in the outside of a color filter substrate, and it was made to 
project on a screen. 

[0027] In the projection mold color liquid crystal display produced as mentioned above, it is Table 1 
which took out the relation of the coloring matter showing the color variation to a time and the first 
stage. 
[0028] 
Table 1] 



BHT 
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500H 
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2200H 
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0. 33 
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1.64 
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1.99 


2.17 
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0.21 


0.24 


0. 19 


0. 44 


0.46 


0. 53 


0. 81 


0.64 


0. 77 


li 


0. 26 


0. 31 


0.54 


1.10 


1.20 


0. 97 
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1.80 


1.94 
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0.19 


0. 21 


0.24 


0. 57 


0. 87 


0. 90 


0.88 


0.92 


1.06 
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0. 47 


0.49 


0.24 


0. 61 


0.85 


1.63 


4. 79 


5.88 


6. 93 


IS 


0. 24 


0. 47 


0.58 


0. 87 


0.66 


1.99 


3. 58 


6.99 


11.93 




0. 33 


0. 23 


0. 32 


0. 86 


0. 96 


4. 25 


7. 49 


13.83 


25. 14 



[0029] Example 2 this example is related with an attachment method among the color filters which 
prepared the pigment-content powder color filter in the side which touches liquid crystal. Red, green, 
and a blue mosaic color filter are formed on a glass substrate using the above-mentioned color resist 



made from the Fuji hunt electronics. The formation conditions of a color filter are made into the same 
conditions as the above-mentioned example 1 . Next, transparent electrodes, such as ITO, are formed by 
the low-temperature spatter on this color filter side substrate. It calcinates, after applying polymer 
orientation film, such as polyimide, on this ITO furthermore. And the TFT side substrate and ********** 
after washing by carrying out rubbing of the front face of this color filter side substrate to an one 
direction. 

[0030] The result of having performed the optical exposure to the color liquid crystal display produced 
as mentioned above with the metal halide lamp through the projection lens hardly changed to the thing 
of an example 1 . 
[0031] 

[Effect of the Invention] As a result of performing an optical exposure to what added the antioxidant 
into the protective coat, when the tenebrescence of a color filter compared with what did not add an 
antioxidant, lightfastness improved sharply. The one-sheet panel system projection mold 
electrochromatic display equipment which tenebrescence excelled [ equipment ] in dependability few 
and was moreover excellent in a light weight and compactability with application of this invention was 
realizable. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The sectional view of the color filter external method liquid crystal panel in connection with 
operation of this invention. 

[Drawing 2] The sectional view of the attachment method liquid crystal panel in a color filter in 
connection with other operations of this invention. ^ 
[Drawing 3] It is the mimetic diagram showing the example of the projection mold color liquid crystal 
display of this invention. 

[Drawing 4] It is the mimetic diagram showing the example of the projection mold color liquid crystal 
display of this invention. 

[Drawing 5] It is the mimetic diagram showing the example of the projection mold color liquid crystal 
display of this invention. 

[Drawing 6] It is the mimetic diagram showing the example of the projection mold color liquid crystal 

display of this invention. 

[Description of Notations] 

A Liquid crystal panel 

B Color filter substrate 

1 Protective Coat 
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^ 2 Color Filter 
3IT0 

4 Glass Substrate 

5 Liquid Crystal 

6 Glass Substrate 

7 Adhesion Resin Ultraviolet-Rays Hardening Resin 



[Translation done.] 
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